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CLAIMS: 



2 



3. 



, A meta, now system for use in pressure casting of magnesium alloy in a moUen 

d es at leas, one runner o, the system from which molten magnesium aiioy ,s able to 
rXt. into , h e die cavity, and ^ 
control of metal flow velocities therein whereby substantially 
throughout the die cavity is in a viscous or semi-solid state. 

, a system according to claim 1, wherein the system includes at least one 

™ rr: 

flow velocity relative to its velocity in the runner. 

3 a system according to claim 2. wherein the controlled expansion region 
compdses a, least one gate throu 8 h which the metal is ahla to «ow from the runner to 

the die cavity. 

o 4 A system according to claim 3. wherein the gate and runner are such that an 

Ugh the effective cross-sectiona, area o, low through the runner wh.ch exceeds „s 
velocity through the gate. 
25 5 a system according to Cairn 4, wherein the cros,seCiona, area of flow through 
he gate reterably exceeds the effective cross-sectiona, area o flow , , m g *. 
JL to an extent providing for a ratio o, those areas in the range o,about2, to,,. 

30 6 A system according to Cairn 2. wherein the controlled expansion region is 
in part hy and within the die cavity, by surfaces de«ning the cav„y 
adjacent a site at which metal enters the cavity. 
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7 A system according to claim 6. wherein there is a gate a. ,ha site, with the gate 
providing an outie, end of .he runner without defining pad ot the con.roiied expans,on 
region. 

8. A system according to ciaim 6. wherein there is a gate a. a site, with the gate 
defining part ot the controlled expansion region. 

9 A system according to any one o, claims 2 to 8. wherein provision of the 
conmolled expansion region is achieved by a step-wise increase in cross-secbon from 
the effective cross-section of the runner. 

,0 A system according to any one o, claims 2 to 8. wherein the controlled 
expansion region progressively increases in cross-section in the direction o, metal flow 
5 therethrough. 

„ A system according to any one of claims 1 to 10. wherein the system is adapted 
tor'use in pressure casting with a given machine with which it is operable to achieve a 

M 12. A system according to claim 11. wherein the velocity in said range is ebou. 150 
mis. 

„ A system according to Cairn 11 or claim 12, as appended to any one of claims 2 
to 10. wherein the system is operable to achieve a velocity of flow of molten metal 
through the controlled expansion region which is about 25% to 50% less than the 
velocity of flow through the runner. 

14 A system according to Calm 13. wherein the velocity through the controlled 
expansion region is about two-thirds of the velocity through the runner. 



25 



30 
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,5 A system according to any one claims 1 to 14. wherein .he runner has a 
designed cross-sectiona, area which substantially deflnes the effective cross-seCona, 
area of flow therethrough. 

« A system according to any one of Cairns 1 to 15, wherein said system is 
operable to achieve filling of the die cavity by moving semi-solid fronts of metal. 

17 A process for producing a casting of a magnesium alloy, wherein the magnesium 
a„oy is cast In a molten or thixotropic state, using a pressure casting machine having a 
mould or die which defines a die cavity, and using a metal flow system which includes a 
die or mould too, means which deflnes a. least one runner o, the system from which 
molten magnesium alloy is injected into .he die cavity, and wherein .he flow system us o 
a form whereby ,. provides for con,o, c, metal flow ve.ocrt.es therein whereby 
substantially a„ of the meta, flowing throughout the die cavity is in a viscous or sem,- 
5 solid state. 

18 A process according to claim 17. wherein the system is provided with a. least 
one controlled expansion region whereby meta, flow spreads laterally in said region 
with respect to its direction of injection, with a resultant reduction ,n rts flow velocity 
20 relative to its velocity in the runner. 

A process according to claim 18, wherein the controlled expansion region as 
provided as a, leas, one gate through which the metal is able to flow from the runner ,o 
the die cavity. 

20 A sys.em according to claim 19. wherein .he ga.e and runner are formed such 
that an attentive cross-sectiona, area of flow through the gate exceeds an effect,e 
cross-sectiona, area of flow through .he runner whereby .he mol.en meta, has a ve o* 
through the effective cross-sectiona, area of flow through the runner wh.ch exceeds 
velocity through the gate. 
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2, A process according to Cairo 20. 2 wherein the cross-sectional area o. flow 
through .he gate exceeds the effective cross-sectiona, area of flow through the runner 
,o an extent resulting from ratio of those areas in the range of about 2:1 to 4:1. 

5 22 A process according to claim 18. wherein the controlled expansion region is 
defined a. leas, in part by and within the die cavity, by surfaces defining the cavrty 
adjacent a site at which metal enters the cavity. 

23 A process according to claim 22. wherein there a gate is provided a, the site 
,0 with the gate providing an outlet end o, the runner without defining part of the controlled 
expansion region. 

24. A process according to claim 22, wherein there a gate is provided at a site, with 
the gate defining part of the controlled expansion region. 

.• ♦ nno nf rlaims 18 to 24, wherein provision of the 
25 A process according to any one ot claims id «j * , 

controlled expansion region is achieved by a step-wise increase in cross-section from 
the effective cross-section of the runner, whereby there is a step-w,se reductron of 
metal flow velocity in said region. 

20 26 A process according to any one of claims 18 to 24. wherein the controlled 
expansion region progressively increases in cross-section in the direction o, metal flow 
therethrough, whereby there is a progressive reduction in meta, flow velocty ,n sa,d 
region. 

25 27 A process according to any one of claims 17 to 26. wherein the system is 
operable to achieve a velocity of molten metal through the runner with the range of 
about 140 m/s to 165 m/s. 
3„ 28. A process according to Cairn 27. wherein the velocity in said range is about 150 
m/s. 
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29 A process according to Cairn 27 or Caim 28. as appended .0 any one of Cairns 
17 to 26. wherein the system is operabie to achieve a velocity of now of molten metal 
throne the controlied expansion region which is ahout 25% to 50% iess than the 
velocity of flow through the runner. 

30 A process according to Cairn 29. wherein the velocity through the controlled 
expansion region is about two-thirds of the velocity through the runner. 

3, A process according to any one of Calms 17 to 29. wherein the runner has a 
designed cross-sectiona. area which substantially defines the effects cross-seCona, 
area of flow therethrough. 

32. A process according to any one of Cairns 17 to 31. wherein filling of the die 
cavity is achieved by moving fronts of semi-solid metal. 
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